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 Abstract—China has a very large population base on which
aging will occur. On the other hand, China has one of the
fastest-growing fleets of automobiles in the world. The number of
private car older users is increasing dramatically in Chinese
urban areas. This demonstrates that the Chinese vehicle market
needs design research and innovation for local older drivers.
However, through literature review, this paper shows that few
research studies on Chinese drivers are available in either
international or Chinese journals. Moreover, in the design
research community, there are limited data to direct designers and
the automobile industry in the effective design and integration of
new technologies, especially for older drivers. This paper
concentrates on introducing research background knowledge in
order to identify the future research gap. The research proposal
has been present as well.
Index Terms—Aging, Chinese culture, Older driver, Vehicle
design, Design knowledge.
I. INTRODUCTION
he World’s population is growing older. Chinese older
adults comprise the fastest growing segment of the
population (United Nations 2001). At the same time, China has
experienced tremendous growth in the number of motor
vehicles in recent years (Committee on the Future of Personal
Transport Vehicles in China et al. 2003). Therefore, over the
next 30 years, the significant increase in the older population
will place new and growing demands on transportation systems
in China.
The primary motivation for this study is the desire to fill a
knowledge gap about vehicle design for older vehicle users
within the Chinese market. There is evidence that extensive
research has been conducted into older drivers’ road safety
issues in the Western countries (Herriotts 2005; OECD 2001);
however, systematic data on the Chinese cultural framework
are largely absent.
This paper presents the problem related to research on the
future travel needs and travel patterns of the Chinese ‘third
age’ population from a vehicle design perspective. The
background knowledge has been explored in this paper. These
can help to identify the knowledge gap in the vehicle design for
older vehicle users. The experiment design focuses on an
investigation of the present travel activities of Chinese
middle-aged and older drivers, and predicts their future travel
patterns and needs.
II. OLDER DRIVERS
Fisk et al. (2004) defined older adults as those individuals
who are 60 years of age and older. Hakamies-Blomqvist, Siren
and Davidse (2004) divided old adults into a ‘third’ and a
‘fourth’ age, where the third age refers to the active,
independent and healthy period of life after retirement, and the
fourth age to that associated with developed disabilities and
increasing dependency on other people. It is clear that all of
above definitions are non-specific to race, gender, region and
culture.
The research conducted in Western counties has explored
current travel patterns and predicted possible future changes
arising from three sources: the age effect, which is related to the
aging process; the cohort effect, which is related to each
generation’s experiences; and the period effect, a set of
influences common to all generations at a given time (OECD
2001). Lifestyle changes such as retirement decrease everyday
travel (Meyer 2004).
In most research, driving is found to be safe compared to
other modes of transportation for older persons (OECD 2001).
In order to maintain their quality of life, the members of an
aging population often wish to do more everyday trips if it is
practically feasible (Meyer 2004; Rees and Lyth 2004).
Moreover, in both accident analyses and driving behaviour
surveys, age-associated differences in strength, reaction time,
cognitive abilities and so forth directly affect the way in which
the system is controlled (Fozard 2000). In this context,
understanding the differences of lifestyle, gender and cohort in
aging populations is required.
Through the study of older people’s travel patterns in
Western countries, OECD (2001) defined the future research
direction as follows:
Comprehensive cross-country cohort studies are needed of travel patterns,
preferences for retirement housing and activities in order to improve knowledge
of the ‘new old’ in different social and cultural contexts. Studies also need to be
undertaken of mobility solution (public and private) in different countries for
older road users.
III. VEHICLE DESIGN FOR OLDER ADULTS
Some researchers have recommended possible ways to
improve safety with respect to older drivers. These include
training programmes, restrictive policies, infrastructure design
and high technology design (OECD 2001). However, these
measures have relevant shortcomings. For example, the
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training programmes for older drivers might be inefficient due
to the declining memories of these users. Moreover, Hanowski
and Dingus (2000) indicate that high technology such as ITS
for older drivers may add mental and physical workloads and
confusion to the driving task.
A number of research focuses on different vehicle design
issues such as private cars, mass transportation and integrated
transportation, and each of these have relevant disadvantages
which need to be improved through future study. For instance,
most developments in the universal design of private cars focus
on interiors and have not addressed the more difficult issues
where there are conflicts with structural, aerodynamic,
performance, and stylistic design goals (Steinfeld and Steinfeld
2001). In addition, there are limited ergonomic data to direct
designers and the automobile industry in the effective design
and integration of new technologies, especially for older
drivers (Swigart 2000). Therefore, All of these issues need to
explore in the future study.
IV. DESIGN RESEARCH FOR OLDER ADULTS
Current design research for older adults focuses on
relationships between high technology and older users (Fisk et
al. 2004). In addition, from the inclusive design principle,
products designed for inclusivity are designed for usability and
accessibility. However, in practice, there is a significant
difference between applying usability techniques for
individuals and applying them for populations.
Traditional inclusive design advocates that designing for the
more extreme end-users. However, Keates and Clarkson (2003)
suggests that modular approaches are designed to minimise the
difficulties of adaptation to particular users, and they can best
be considered as bridging the gap between top-down and
bottom-up approaches. According to Keates and Clarkson’s
Inclusive Design Cube (IDC) (Figure 1), the negotiable
maximum population is approximately equal to the older
population. This means that a focus on the older users’ needs
will include the whole population’s demand. However,
inclusive design underestimates the differences in the patterns
of daily life in different cultures and therefore will fail to meet
older people’s culture-specific needs.
Figure 1: The user pyramid and the Inclusive Design Cube (Keates and Clarkson
2003)
V. SOCIOCULTURAL CONTEXT: AGING AND TRANSPORTATION
ISSUES
Cultural framework and social context in vehicle design
research need to be explored due to the scarcity of relevant
literature. A number of research works have shown that
masculinity, youthfulness, speed, status and power are deeply
embedded in the traditional cultural images of cars and driving
(Siren and Hakamies-Blomqvist 2005). It is clear that the
cultural imagery of cars and driving excludes older people.
Automobility usefully highlights the multidimensionality of
national identity formation. The linkages between automobility
and national identity include the geographies of ‘roadscapes’;
driving practices, styles and cultural activities carried out in
cars; the economic importance of the symbolic motor industry;
and so on (Edensor 2004). From this point, older persons living
in different cities/countries will experience different local
contexts, which lead to their unique travel behaviour and which
identify their relevant nationality status. As a result, product
design and manufacture should realize the localization of
product planning strategy in order to meet the local users’
demands. However, the fact is that users living in Beijing may
use the same Volkswagen or BMW designed by multinational
carmakers as those living in London due to the automobile
industry’s globalization process.
VI. VEHICLE INDUSTRY AND THE CHINESE CULTURE
The Chinese economy is pinning its hopes on the automobile
industry. China’s automobile market has posted rapid growth
in recent years, and was the third biggest automobile market in
the world in 2003. Moreover, this market is set to almost double
by 2008, challenging Japan for its position as the world’s
second-largest automobile market. The factors that influence
the growth of the Chinese automobile market include
demographic impact, urbanization impact, and economic
impact (Riley 2002).
World-class cars are being produced in China, but the
designs and the technology contained in them are imported by
the joint venture partners, and Chinese designers are still given
little opportunity to contribute to their designs. It is important
to note that the creation of a strong domestic R&D capability is
an essential element in the development of a successful
indigenous automotive industry for China.
VII. PROGRAM OF RESEARCH AND INVESTIGATION
The problems related to research on Chinese third age
population’s future travel needs from a vehicle-design
perspective will lead to the design of the study’s research aims
and objectives. Despite an increasing vehicle market and an
increasingly older population in China, it is surprising that so
little age-related road safety research has been conducted on the
topic, especially from a vehicle design perspective (Zhang et al.
2005). Moreover, in the design research community, very few
studies focus on how designers translate ergonomic guidelines
to integrate vehicle design with the needs of older users
(Steinfeld and Steinfeld 2001). Figure 2 illustrates this research
gap. Two reference systems illustrate eight research directions
in design for aging field. The axes in map A indicates four key
issues of current research, which include vehicle design
guidelines, vehicle design practices, ergonomic design, and
integrated vehicle design. Map B illustrates the main directions
of current literature, such as focusing on vehicle design or road
safety measures conducted in Eastern countries or Western
cultures. By summarizing and reviewing the relevant literature,
all of these studies can be located in their proper places with
respect to the axes, based on their research content and
contribution. It is clear that two huge gaps appear in this map
system. One lies between integrated vehicle design and design
practice in map A. The other is located between vehicle design
research and the Eastern (Chinese) cultural framework in map
B. If a link is envisaged between these two huge gaps (Figure 2),
the future research problem will become clear. From a
user-centred design perspective, numerous questions need to be
answered regarding Chinese older drivers’ continuing to drive.
Figure 2: Research gap identification map
Based on the research gap identification map (figure 2), the
research question and sub-questions have been set up as
follows:
How do the third age generation’s travel needs affect vehicle
design in Chinese culture?
- What are the travel activities for the current Chinese
middle-aged and older people?
- What are the factors influencing the needs of older
Chinese vehicle users?
- What are the possible needs for the future older users of
vehicles in China?
Research aim and research objectives are
- To research the travelling needs and patterns of current
Chinese middle-aged and elderly drivers in China
- To develop a theoretical model, based on the findings,
that will be able to support vehicle design for future
older users
- To apply and test the theoretical model by designing a
new concept vehicle for Chinese future older vehicle
users.
VIII. DESIGN OF THE PROPOSED RESEARCH
The initial theoretical concept encompasses three areas:
vehicle design, design for aging, and design for local markets
(Figure 3). Although there are a number of research projects
that focus on any two of these areas, studies combining three
such separated fields are little explored.
Figure 3: Initial theoretical concept
Figure 3 illustrates the point that bridging any two research
areas can inspire a series of research topics. However, the
darker central area of the diagram represents the research
domain which may have been ignored by the design-research
community because the broken lines do not pass through it.
This research process is proposed to consist of qualitative
research that continues to focus on the design direction until it
is clearly articulated. The experiment has been divided into two
sections (Section A and Section B) in relation to the two
objectives: to investigate present older and middle-aged
drivers’ travel patterns and needs; to explore and forecast the
Chinese older drivers’ future travel needs.
The experiment will gather responses from two types of
participants: twenty-five middle-aged drivers (45–59 years old)
and ten older drivers (60 years old and above). The rationale
about the number of middle-aged participants is based on the
understanding that the target population of this study is
middle-aged drivers who will potentially become older vehicle
users in the next decade.
The Section A experiment is designed to investigate present
older drivers’ and middle-aged drivers’ travel patterns,
experiences and needs. This study will utilize the ethnographic
research tradition. To ensure internal validity, this study will be
based on a data triangulation approach (Blaikie 2000)
consisting of observations, retrospective interviews and log
books. For example, the participants might be observed how
they use the vehicle; they might be interviewed about difficulty
of using the vehicle; and they also might be asked to fill several
pages of a diary about daily travel activities.
In the Section B experiment, the co-discovery method will be
employed to explore the Chinese older drivers’ future activities
related to their use of vehicles. The participants will be divided
into seventeen groups (two participants consist one group) to
discuss and envisage their future travel activities and lifestyles.
The structure and components of the research experiment
are summarized in Figure 4. Black bold fonts illustrate the data
collection method. It is envisaged that by comparing the data of
these experiments, this study might predict Chinese older
drivers’ future needs.
Figure 4: Research process and methods
Grounded theory (Strauss and Corbin 1998) will be
employed to analyse the qualitative data of this research. In
each section of the experiments, middle-aged drivers’ and older
drivers’ experimental outcomes will be compared in order to
infer their differences and nature. Moreover, by comparing the
two sets of findings, differences between current and perceived
future trends might emerge. Results from the comparative
analysis and well-established patterns of association between
concepts will help to predict and identify the future aging
generation’s travel needs and driving activities.
Popovic (2003) suggests that new knowledge can be
generated by design research and later applied in design
practice. In order to test the conceptual model which is
generated by this research, a vehicle-design workshop will be
conducted. Based on understanding the theoretical model
generated by this study, designers will design concept vehicles
for the Chinese future older drivers. During the design process,
a focus group consisting of the experiment’s participants will
be asked to discuss and evaluate these design outcomes. This
approach is ideal for learning exactly the potential future users’
ideas about the concept vehicle design. This method will be
helpful to identify the validity of theoretical model.
IX. EXPECTED OUTCOMES OF THE STUDY
The available evidence showed that relevant researches and
their outcomes cannot contribute very much in providing a new
knowledge for automotive designers to assist them to design a
concept vehicle that would satisfy older drivers needs.
Therefore, the main proposed outcome of this research will
consist of a conceptual (theoretical) model that will support
designers to design a vehicle for the Chinese older users. The
model will be pertinent to city transport planning, vehicle
design and development for older vehicle users within the
Chinese cultural framework. It is important to note that the
proposed outcome of this study will introduce a methodological
approach that can help designers to improve vehicle usability
and accessibility in reference to the Chinese future older
drivers.
Based on the research findings it is proposed to design a new
concept vehicle that will satisfy the needs of the older users of
vehicles. This concept of vehicle design will be used to test the
theoretical model generated by this study.
X.  CONCLUSION
Over the next 30 years, the significant increase in the older
population will place new and growing demands on transport
systems in China. This not only illustrates that there are huge
market opportunities in China, but demonstrates that the
Chinese vehicle market needs design research and innovation
for local customers. However, through literature review, this
paper shows that few research studies on Chinese drivers are
available in either international or Chinese journals. Although
a small number of studies about driving safety in China are
reported in Chinese language journals, they still lack focus on
the driver’s perspective. Based on review relevant literatures,
this paper present a research proposal for studying older drivers
travel needs within the Chinese cultural framework. It is hoped
that the future research would provide to vehicle designers with
new knowledge to be used in their practice while designing for
Chinese future older drivers.
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